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(54) MMHyJlbCHbl^ MCTOHHMK YniEPOAHOfi nJlA3Mbl 

(57) Pecfeepar 

HMnynbCHuK mctomhhk yrnepoAHofl nna3Mbi 
npeAHa3HaMeH An* HaHeceHMH yrnepoAHoro 
ariMa3onoAo6Horo noKpbiTun Ha 
o6pa6aTbiBaeMoe usAenne. Mctomhhk coAepxviT 
pacnonoxeHHbie b KOpnyce BaKyyMHoa" xaMepw 
pacxoAyeMbi^ rpacjMTOBbiR KaTOA m aHOA. 
MMetoiMMe o6myjo reoMeTpHMecxyio ocb, 

SJieKTpHMeCKH CBH3aHHbie C eMKOCTHbJM 

HaKonwTeneM. PacxoAyeMufl rpacfwTOBbJfl KaTOA 
b nnocKOCTM, o6paiMeHHOM k o6pa6aTbiBaeMOMy 
H3AenkiK), nivteeT Han6onbLunfl pa3Mep, 
npn6nn3MTenbHO paBHwft* Han6onbweMy 
pa3Mepy o6pa6aTusaeMOfl noBepxHOdn 
M3Aejinfl, Ha KOTopyK) HaHOCMTCfl noKpbiTne. ripn 

3TOM CpeACTBO nOA>KVira Ayrw COAep)KMT 

pa3Meu^eHHbie no nepuMeipy pacxoAyeMoro 
rpacfjuTOBoro KaTOAa w b HenocpeACTBBHHoft 
6nn30CTM ot Hero no MeHbUjefl Mepe ABa y3na 
noA)KMra, npoAonbHaa ocb Ka)KAoro M3 xoTopux 
HanpaaneHa Ha cooTBeTCTBywtnyio oonacrb 
paoosefl noBepxHoc™ pacxoAyeworo 
rpac^nTOBoro KaTOAa Ann uHnunnpoBaHuq 
Ayrosoro pa3paoa. MMnynbCHbifl mctomhhk 
yrnepOAHofi nna3Mbi coAepaaiT 

AononHmenbHbiR aneiapoA, nepBbiR 
KOHAeHcatop, btodoA KOHAeHcaiop, 
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perynnpyewyK) KaTyujKy MHAyiCTHBHOCTki Ann 
oCecneneHkiR aneKTpuMecKOfl CBP3M 
pacxoAyevioro rpa$HTOBoro KaTOAa c 
eMKOCTHbiM HaxonkrreneM TexHHMecKMfl 
pesynbTara - pacniMpeHne 30Hbi HaHeceHvw 
yrnepoAHoro anMa3onoAo6Horo noKpuTMH, 
noBbiiueHMe paBHOMepHoc™ nonynaeMoro cnop 
noKpbiTun no Ton inn He n HaAewHOcru noA>wra 
nMnynbCHoro AyroBoro pa3pHAa, a TaKxe 
ocymecTBneHne KOHTpona m perynnpoBxn 
3HepreTMMecKMX xapaicrepMCTMK yrnepoAHofl 
nnasMbi. 8 3.n. cfc-nbi, 5 nn. 

'1 j TTi is n 



=> 




•1- 



RU 2153732 C1 



Page 2o'H 




RU 

(51) Int. CI. 7 



2 153 782 ( 3) C1 

H 05 H 1/24, 1/34 



to 

en 
w 

00 

ro 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 99113232/06, 02.06.1999 

(24) Effective date for property rights: 02.06.1999 

(46) Date of publication: 27.07.2000 

(98) Mail address: 

129010, Rossija, Moskva, ul. Bol'shaja 
Spasskaja 25, str.3, OOO "Gorodisskij i 
Partnery", EmePjanovu E.I. 



(71) Applicant: 

Zakrytoe aktsionernoe obshchestvo •Patinor 
Koutings Limited" 

(72) Inventor: Kolpakov A.Ja., 
Maslov A.I., Inkin V.N., Kirpilenko 
G.G. , Goncharenko V.P. 

(73) Proprietor: 

Zakrytoe aktsionernoe obshchestvo 'Patinor 
Koutings Limited' 



(54) PULSE SOURCE OF CARBON PLASMA 

(57) Abstract: 

FIELD: deposition of carbon diamond- like 
coat on machined articles. SUBSTANCE: pulse 
source has consumable graphite electrode and 
anode having common geometric axis 
electrically coupled to capaoitive storage 
circuit and placed in case of vacuum 
chamber. Consumable graphite electrode has 
largest diameter approximately equal to 
largest size of machined surface of article 
on which coat is deposited in plane facing 
machined article. Aid to initiate arc 
includes at least two ignition units 
arranged over perimeter of consumable 
graphite electrode and in dose proximity to 
it. Longitudinal axis of each one is 
directed on to corresponding region of 
working surface of consumable graphite 
electrode for initiation of arc discharge. 
Pulse source of carbon plasma has additional 
electrode, first and second capacitors, 
adjustable inductance coil to maintain 
electric coupling of consumable graphite 



electrode with capaoitive storage circuit. 
EFFECT: widened zone of deposition of carbon 
diamond-like coat, increased uniformity of 
thickness of produced coat, enhanced 
reliability of initiation of pulse arc 
discharge, improved control and adjustment 
of energy characteristics of carbon plasma 
8 cl, 5 dwg 
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H3o6peT6Hne othocmtc* k ycTpo&cTBy Ann 
HaHeceHHfl cBepxTBepAux h3hococto«kmx 
yrnepoAHUX noxpuTwR b BaxyyMe, a 6onee 
toh ho - k MMnynt>CHOMy MCTOMHWcy ymepoAHofl 
nnaaMbi. 

rip^aujecTBy>OLn^ yposeHb TexHHKM 
M3o6peTeHne mokot 6uTb ncnojib30BaHO 
Ann nojiyHeHkin ymepoAHux anMa3onoAo6HUx 
noKpuTMft b BaKyyMe Ha paanMHHUx n3Ae/innx, 
HanpMMep, Ann noBuweHHn cpoica cnyacou 
pexymero, <t>opMoob"pa3yK>mero, 
M3MepnTejibHoro MHcrpy MeHTa , yaxios TpeHvin m 
ASTanefl MawMH, a Tawtce b MeAMLjMHe Ann 

nOBblUJeHMR 6M0C0BM6CTV1M0CTV1 MMWiaHTaTOB, B 

sneicrpoHHOfl TexHkixe - Ann noBbimeHun cpora 
cny>K6bi BkiAeo h ayA^oronoaoK. 

H3B6CTHO ycrrpoflCTBO Ann noicpbiTun 
MaTepnanoB a/iMasonoAOOHUM noKpuTneM c 
ncno/ib30BaHneM MMnyjibCHoro rwasMeHHoro 
nysKa, coAepKainee sneicrpoAu, noAKnioHeHHue 
k ncTOMHUKy Hanpjwcenun, HaKonme/ib m 
OTKnoHnjou^yio KaTywicy (cm., HanpuMep, naTeHT 
CLUA 5 078 848). yicaaaHHoe ycTpoficTBO mmoot 
HeAocTaTOMHO HaA8>KHyK) cucreMy noA>Knra. 3to 
ycTpo^cTBO He nosBOJineT HaHocnTb noKpbiTun 
Ha npoTn>KeHHbie n3Aennn. Kdomg Toro, 
nonyneHHoe noKpuTue o6naAaeT oonbuiofl 
HepaBHOMepHocTbK) no TonmviHe. 

Han6o/iee o7ih3Kmm TexHvmecKWM peiueHneM 
nannaTcn MMny/ibCHufl mctohhhk ymepoAHOfi 
nna3Mbi, coAep^ai^nS pacnojio)KeHHbi8 b 
Kopnyce BaKyyMHofl KaMepw pacxoAyeMufl 

rpaO>HTOBUfl K3T0A M 8HOA, 3JieKTpHHeCKM 

cBn3aHHbie c omkocthum HaKonnTeneM, 
noAKnKSHOHHbfM napan/ieribHO 3apnAHOMy 
ycTpoWcTBy nocTonHHoro Toxa, (fcOKycupyiomyio 
KaTyujicy, oahh buboa KOTopofl noAK/iiOHeH k 
nojioKvuenbHOMy BbiBOAy 3apnAHoro 
ycTpoWcTBa nocTonHHoro TOKa eMKOCTHoro 
HaKonme/in, a Apyrofl - k aHOAy, cpeACTBO 
noA*nra Ay™, CBn3aHHoe c ojiokom noAwura 
(cm., HanpMMep, MacnoB A. H. n AP 
"HMnyribCHUfl hctomhhk ymepoAHOfi nna3Mu", 
)KypHan npn6opu n TexHMKa 3KcnepnMeHTa, 3, 
1985 r., CTp. 146-149). 

YKa3aHHoe ycTpoflcTBo MMeeT orpaHkNeHHyio 
30Hy HaneceHun noKpuTMn, npunew nonyMaeMoe 
noKpbiTMe MMeeT BucoKyio HepaBHOMepHocTb. 
KpoMe Toro, ycTpoflCTBO MMeeT c/ioacHyK) 
cwcTeMy KOHTponn oHepreTunecKMx 
xapataepviCTMK ymepoAHofi nna3Mbi. 
OoKycupoBKa nna3MeHHoro noTOKa c noMoujbio 
c^oKycMpyiomero coneHOHAa yBe/iumiBaeT 
npoM3B0AHTenbH0CTb b ueHTpe, ho eme 6o/iuue 

yB8JlMHMBa6T HBOAHOpOAHOCTb TOJIU^MHbl 

noKpuTMn. 

Hcnojib3yeMbi« cnoco6 perynnpoBaHun 
3HepreTMHecKMX xapaKTepucTMK MMeeT pnA 
HeAOCTaTKOB. H3MeHnn BejiMHHHy HanpnweHMn 
HaKonuTejin, mu w3MeHneM BenunnHy ero 
3apnAa, mto npMBOAMT k M3MeHeHWO 
noBepxHOc™ rpa^MTOBoro KaTOAa. Ha kotopo^ 
npoMCXOAHT apo3nn KaTOAa, mto M3MeHneT 30Hy 
HaHeceH^n noKpwTvin. 

KpoMe Toro, npvi yMeHbixieHUM Hanpn^eHvin 
HaKonmenn hmko onpeAeneHHoro sHaneHun, 
noHUJKaeTcn HaAe>KHOCTb wiHkmwMpoBaHun 
MMny/ibCHoro pa3pnAa. ysenHneHne 
HanpnxeHMn HaKonvnenn CBbuue 
onpeAe/ieHHoro npeAena npuBOAUT k 

H6K0HTp0J1Mpy6MblM 3ri0KTpMM8CKMM npo6CRM 
M8)KAy 3J18KTpOAaMM , HTO flpHBOAUT K 

3arpn3H8HM»o yrviepoAHofl nnasMbi m yxyAoieHnio 
cbo^ctb $opMtipyeMoro a/iMa3onoAo6Horo 
KOHAeHcara. 
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PacKpbiTvie M3oGpeTeHMn. 

B ocHOBy Hacronmero M3o6peTeHnn 
nocTaaneHa 3aAana co3AaHvin MMny/ibcnoro 
ncTOMHMKa yrnepoAHOfl rinasMw, 

KOHCTpyKTViBHOe BbJnOJ1H8HHe KOTOpOTO, B 
M8CTH0CTH, P83M8P VI 0OpMa paCXOAyBMOTO 

rpa0HTOBoro KaTOAbi, BbinonHeHne cpeACTBa 
noAKura, Hannnne AononHmejibHoro sneiapoAa 

M A0n0J1HHT8JlbHblX KOHASHCaTOpOB, n03BOHHJ10 

6bi pacujupMTb 30Hy HaHeceHvin yrnepoAHoro 
anMa3onoAo6Horo noKpbiTvin, noabicviTb 
paBHOMepHOCTb nonyMaeMoro cnon noKpbiTun 
no TontijHHe, noBucnTb HaAexHOCTb noA>Kvira 
MMnynbCHoro aVoboto pa3pnAa, a Taicxe 
ocytnecTBJinTb KOHTponb n perynnpoBKy 
SHepreTMMecKvix xapaiaepHCTHK yr/iepoAHOfl 
nna3Mbi. 

nocTaaneHHan 3aAaMa pemaeTcn TeM, hto b 
nMnyrtbCHOM ucTOHHuxe yrnepoAHoA nnaaMtJ, 
npeAHasHaMeHHOM Ann HaHeceHun yrnepoAHoro 
3iiMa3onoAo6Horo noKpbiTun Ha 
o6pa6aTU8aeMoe naAenne, m coAepMaii^eM 
pacnono)KeHHbie b xopnyce BaxyyMHOfl KaMepw 
pacxoAyeMbifi rpacJwroBbiH KaroA n aHOA. 
HMejou^ne oocyte reoM8TpviH8CKyio ocb, 

OfieKTpHMeCKH CBn3aHHbl6 C BMKOCTHbIM 

HaKonmeneM. noAKfiiOHeHHbiM napannenbHo 
3apnAHOMy ycTpo^CTBy nocTonHHoro TOKa, 
0oKycnpy»oiMyK) KaTyujKy, oamh buboa kotodoA 

n0AK/IK0H8H K nonOXCHTe/lbHOMy BbiBOAy 

3apnAHoro ycTpoRcTBa nocTonHHoro TOKa 
eMKOCTHoro HaKonnTenn, a APyrofl - k aHOAy, 
cpeACTBO noAWtra Ayrvt, CBn3aHHoe c 6hokom 
noAXvira, comacHo n3o6peTeHn» pacxoAyeMbifl 
rpa0HTOBbi^ KaTOA b n/iocKOCTVi, o6pa^eHHo« k 
o6pa6aTbiBaeMOMy MSAennio, MMeeT 
Havi6ojibUJHv1 pa3Mep, npn6nn3HTenbHO paBHbifl 
HavioojibtueMy pa3Mepy o6pa6aTbiBaeMon 
noBepXHOCTn HSAenun, Ha KOTOpyio HaHOCMTcn 
noKpume, npn stom 

cpeACTBO noA>KMra aVm coAepjKMT 
pasMei^eHHbie no nepuMeipy pacxoAyeMoro 
rpao>MTOBoro KaTOAa n b HenocpeACTBeHHOfi 
ejiM30CTn ot Hero no MeHbwevi Mepe abb ysna 
noA)Knra, aHOA Ka^Aoro H3 kotopwx noAK/ivoMeH 
nepe3 KOMMyTaTop k norio>KHTenbHOMy BWBOAy 
6noKa noA^CMra, a KaTOA Ka>KAoro M3 kotopwx 
noAKntonen k Kopnycy BaicyyMHofl KaMepbi m k 
OTpni;aTenbHOMy BbiBOAy 6noKa noAKura, npn 
3tom npoAonbHan ocb Ka>KAoro y3/ia noA>Kvira 
HanpaBJieHa Ha cooTBeTCTByjomyio o6nacTb 
pa6oMefl noBepxHocTn pacxoAyeMoro 
rpacJ)HTOBoro KaTOAa. npeAHa3HaHeHHyio Ann 
MHMUMnpoBaHkin Ayrosoro pa3pnAa, 

npn stom MMnynbCHbifl mctomhmk yrnepoAHO^ 
nna3Mbi coAepwHT 

Aono/iHMTenbHbift aneicrpoA. pa3MeiM6HHbiv1 
KoaKCkia/ibHo c pacxoAyeMbiM rpac^MTOBUM 

K8T0A0M M C 3a30p0M OTHOCMTeJlbHO Hero, 

KOHAeHCaTOp, nOAK/lK>HeHHblfl KO BTOpOMy 

3apnAHOMy ycTpoWcTBy nocTonHHoro tokb, 
nojio)KviTenbHurt bwboa KOToporo noAK/iK>M8H k 
AonoriHUTenbHOMy sneiapoAy. a 

OTpnnaTenbHbifl buboa noAK/uoMeH k Kopnycy 
BaicyyMHoK KaMepbi, 

BTODOf^ KOHAeHCaTOp, nOAKXIIOMeHHbJR K 

TpeTbeMy 3apnAHOMy ycTpoftCTsy nocTonHHoro 
TOKa, nonownTenbHuB buboa kotodopo 
noAK/iK)HeH k Kopnycy BaKyyMHOfl KaMepw. a 
OTprnjaTenbHufl buboa - k pacxoAyeMOMy 
rpa 0n T080 My KaTOAy. 

perynnpyeMyio KaTyujKy HHAyKTMBHOCTn Ann 
ooecneMeHkin 3neKTpvmecK0^ CBn3vi 
pacxoAyeMoro rpac^nTOBoro kbtoab c 

6MKOCTHUM HaKOnklT6JieM. 
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l4enecoo6pa3HO, hto6u ycTpoRcTBO 
coAep>Kano HMnynbCHufl BonbTMeTp, 
noAKn»oHeHHbi« we>KAy o6pa6aTUBaeMUM 

M3A6J1HeM M nOJlOKHTe/lbHblM BUBOAOM 

3apf^Horo ycTpotfcTsa eMKocrHoro HaKonnTe/ifl. 

none3Ho, hto6u a ho a yana noA>*vira 
npeAcraBJiRn cooofl CTepxo-ieBoR 
MeTannnHecKvifl aneicrpoA, a iotoa y3na 
noAJKMra 6un BunonHeH b bmas rpacpHTOBoro 
Koribt^eBoro anetrrpOAa, npM stom Me>KAy 
KaTOAOM h aHOAOM 6uno pa3MemeHO Konbijo M3 
AUsJieKTpuHecKoro MaTepnana, noBepxHOdb 
KOToporo, o6paineHHan k pacxoAyeMOMy 
rpacf)MTOB0My lOTOAy, 6una 
aneKTponpoBOAflu^MM MaTepuanoM. 

DOJie3HO, HT06bl KOJlUMeCTBO 

noA>Knra onpeAenjinocb no o>opMyne 
n=Lykd, 

W L - Han6ojibtunR 
o6pa6arbiBaeMoro naAennfl, d - onpeAeneHHufi 
3KcnepnMeHTa/ibHbiM nyTeiw AHaiweTp 
aneMeHTapHoPi 3ohw 3po3kin, k - 3aAaBaeMufi 

K03C()Ct)Ml^HeHT HepaBHOMepHOCTH TOJll^MHbl 
nOKpblTMR 

none3Ho TaioKe, htoou pacxoAyeMufi 
rpacfMTOBbiR kbtoa MMen cfcopMy, Bbi6paHHyio us 
MunnHApa, npn3Mu, KonbLja, a aHOA HMen 
o>opMy, Bw6paHHyio H3 nycTOTejioro i^nnnHApa, 
nycTOTenoB npn3Mu, npn stom 6oKOBue ctchkm 

m^UIMHApa W\M npH3Mbl 6blJlM BbinonHeHbi B 

BMAe CTepacHefl, npoAO/ibHan ocb KOTopux 
HanpaBneHa napannenbHo npoAonbHofl ocm 
MHJiMHApa unu npM3Mbi. 

L|e/iecoo6pa3Ho Tawe, mto6u KOMMyTaTop 
coAepwan ojiok ynpaaneHHH, onpeAeruuou^nR 
anropnTM pa6oTU y3noB noAWMra. 

l"!one3HO Taioice, htoou pacxoAyeMufl 
rpacpmoBbi^ K3T0A 6un pasMemeH b Kopnyce 
BaKyyMHoR KaMepu c BO3MO>KH0CTbK> 
nepeMeu^eHHj? othoch Ten bHO ysnoB noAWira 
Ann paBHOMepHoro pacxoAOBaHMfl rpac(>MTOBoro 
MaTepnana no paoonefl noBepxHoc™. 

BwroAHO, mto6u yanu noA*nra 6unn 
pa3MeL4eHu b Kopnyce BaKyyMHOfl KaMepu c 
B03MO)KHOCTbio nepeMetneHMH OTHocnTenbHo 
pacxoAyeMoro rpacfeHToBoro KaTOAa. 

npeAnaraeMbiPi MMnynbCHufl hctohhmk 
ymepoAHoR nna3Mu nosBonaeT pacujupmb 
30Hy HaHeceHun yrnepoAHoro anMa3onoAODHoro 

nOKpblTMfl, HOBblCMTb paBHOMepHOCTb 

nonyMaeMoro cnon noKpuTHR no TonuviHe, 
noBbicHTb HaASJKHOCTb noA*nra MMnynbCHoro 
. AyoBoro pasp^Aa, a TaioKe ocymecTBnflTb 
KOHTpojib m perynnpoBKy sHepreTunecKHX 
xapaKTepucTHK yrnepoAHofl nna3Mu. 

KpaTKoe onucaHne MepTewetf 

B AanbHefiweM n3o6peT6Hne noacHfleTca 
onucaHneM npeAnoHTMTenbHoro BapnaHia ero 
Bonnou^eHMfl co ccunKaMH Ha 
conpoBOJKAaioiAMe MepTewi, Ha Koropux 

c>nr. 1 M3o6pa>KaeT cxeMy MMnynbcnoro 
MCTOMHMKa yrnepoAHOfl nxia3MbJ cornacHo 
M3o6peTeHwo; 

cpvir. 2 M3o6paxaeT ysen noA#nra 
(npoAonbHu^ pa3pe3) cor/iacHo H3o6peTeHnio; 

(fcw\ 3 M3o6psw<aeT cxeMy OTHocnTeribHoro 
pacnonoKeHUfl pacxoAyeMoro rpac^MTOBoro 
KaTOAa, ysnoB noAwira m o6pa6aTbiBaeMoro 
M3Aennfl cornacHo M3o6peTeHMJo; 

0nr. 4a, 4b, 4c M3o6pa>KaioT cxeiviy 
pacnonoxeHn« ysnoB noAxcvira ot hocu t©ji b ho 
paocmeR noBepxHocTn pacxoAyeMoro Karofla 
cornacHo M3o6peTeHHK); 

0nr. 5a m 5b M3o6paxaiOT 0opMy 
BbinoriH8HM« aHOAa b bmab nonux cTepjKHeBbix 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



60 



KOHCTpyKUMfi cornacHo M306peTeHMt0. 

BapuaHTbi ocyi^ecTB/ieHnji M3o6peTeHMfl 
HMny/ibCHbi^ hctomhuk yrnepoAHOM nnaavibi, 
npeAHa3HaneHHbi« Ann HaHeceHnq yrnepoAHoro 
anMa3onoAo6Horo noKpwTMfl Ha 
oepaoaTbiBaeMoe H3Aenne, coAepjKMT 
pacnono>KeHHbie b Kopnyce 1 ($nr. 1) 
BaKyyMHo« KaMepu pacxoAyeMbi* rpa4)MTOBbi« 
KaTOA 2 m aHOA 3. KaTOA 2 n aHOA 3 hmoiot 
o6iiiyio reoMeTpunecKyio ocb n sneiapuwecKn 
cBfl3aHbi c eMKOCTHbiM HaKonMTeneM 4, 
noAKnjoneHHbiM napannenbHo 3apflAHOMy 
ycTpo^CTBy 5 noCTOflHHOro Towa. 

HMnynbCHuB hctohhmk yrnepoAHOf^ nna3Mbi 
coAepxnT Taicxe cpOKycupyiou^yK) KaTyajKy 6, 

OAMH BblBOA 7 KOTOpof^ ROAKPIOHeH K 

nonoacMTenbHOMy BbiBOAy 8 3ap«AHoro 
ycTpof^CTBa 5 nocroflHHoro TOKa eMKocTHoro 
HaKonnTenfl, a APyrofl BbiBOA 9 - k aHoAy 3. 

CpeACTBo 10 noAtfwra Ayrn CBfl3aH0 c 
6noKOM 1 1 noAWwra. 

CornacHo M3o6peTeHMK) pacxoAyeMufi 
rpacf)MTOBbifl KaTOA 2 b nnocKocTn, oepau^eHHoPi 
k o6pa6aTUBaeMOMy M3Aenn»o 12. MMeeT 
Han6onbiuMM pa3Mep, npn6nn3MTenbH0 paBHbitf 
Han6onbiueMy pa3Mepy 06pa6aTbiBaeM0R 
noBepxHOCTM M3Aennn 12, Ha KOTopyio 
HaHocMTCfl noKpbiivie. 

CpeACTBo 10 noA>Knra fyrw coAepXMT 
pa3MemeHHbie no neprnweTpy pacxoAyeMoro 
rpacfwTOBoro KaTOAa 2 n b HenocpeACTBeHHoPI 
6nM30CTM ot Hero no MeHbiueB Mepe ABa ysna 
13 noAxura. Ahoa 14 Ka>KAoro ysna 13 
noAKnioweH nepe3 KOMMyiaiop 15 k 
nono>KMTenbHOMy BWBOAy 16 GnoKa 11 noA>Knra, 
a KaTOA 17 KawAoro y3na 13 noAKmoneH k 
Kopnycy 1 BaKyyMHoH KaMepu m k 
OTpMMaTenbHOMy BbiBOAy 18 6noKa 11 noA^Mra. 
npn stom npoAonbHan ocb Ka^Aoro yana 13 
noA^ura HanpaBneHa Ha cooTBeTCTByiomyK) 
o6nacTb pa6ose« noBepxHOCTM 19 
pacxoAyeMoro rpac{)MTOBoro KaTOAa 2, 
npeAHa3HaMeHHyio Ana nHHi^nnpoBaHMw 
Ayrosoro pa3pnAa. 

MMnynbCHufl mctomhuk yrnepoAHO^ nna3Mw 
coAepjKMT Ta©Ke AononHHTenbHbi^ aneKTpoA 20, 
pa3MemeHHbiM KoaKcuanbHo c pacxoAyeMUM 

rpaO>MTOBblM KaTOAOM 2 m c sa3opoM 
OTHOCMTen bHO Hero, n KOHAeHcaTop 21, 
noAKnjoseHHbiR ko BTopoMy 3apaAHOMy 
ycTpoRcTBy 22 nocTosHHoro TOKa. 
nonoxviTenbHbifl buboa 23 sapaAHoro 
ycTpoRcTBa 22 noAioiKweH k AononHMTenbHOMy 
aneiapoAy 20, a OTpkujaTenbHufi buboa 24 
noAWiKweH k Kopnycy 1 BaKyyMHoR KaMepu. 

MMnynbCHutf mctomhmk yrnepoAHofl nna3Mu 
coAep>KMT TaioKe BropoW KOHAeHcaTop 25. 
noAKniOHeHHuB k TpeTbeMy 3apnAHOMy 
ycTpo^cTBy 26 nocTOHHHoro TOKa, 
nono>KviTenbHu« buboa 27 KOToporo noAwiKweH 
k Kopnycy 1 BaKyyMHofl KaMepu, a 
OTpnuaTenbHuR buboa 28 - k pacxoAyeMOMy 
rpa4>MToBoMy KaTOAy 2. 

PerynnpyeMafl KaTyujKa 29 HHAyKTMBHocTM 
npeAHa3HaMeHa Ana ooecneMeHMA 
aneiapMHecKOfl cbh3m pacxoAyeMoro 
rpa^MTOBoro KaTOAa 2 c omkocthum 
HaKonnTeneM. 

HMnynbCHu^ hctohhhk coAepxMT 
HMnynbCHuPi BonbTMeTp 30, noAKntoneHHuPi 
Me^qy o6paoaTUBaeMUM M3AenneM 12 n 
nono)KviTenbHUM buboaom 8 3apjiAHoro 
ycTpoifcTBa 5 eMKocTHoro HaKonnTenfl 4. 

Ahoa 14 (opnr.2) y3na 13 no/pKura 
npeACTaBnHeT co6ofi cTepxcHesoM 
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M8TannvmecKvifl aneicrpoA. a iotoa 17 yana 
noAWMra BbinonneH b bhab rpac^uTOBoro 
kojibL^eBoro aneKTpOAa npn stom Mex^y 

K3T0A0M 17 M 8H0A0M 14 paSMGll^eHO KOHbl^O 31 

M3 AMSJieKTpuHecKoro wiaTepnajia, noBepxHOCTb 
KOToporo, oopameHHaa k pacxoflyeMOMy 
rpa^MTOBOMy KaTOfly 2, noxpuTa 
anetCTponpOBQARiMviM MaTepwanoM 32. 

KonnMecTBO n yanoB 13 noAtfwra 
onp8Ae/i«eTCH no $opMyne 

n=Ukd, 

rAe L - HanDOJibiunfl pa3Mep 
o6pa6aTUBaeMoro H3Aenna 12 (c^vir.3), d - 
onpeAeneHHwR sKcnepuMeHTanbHWM nyTOM 

AHaMBTp 3/ieMeHTapHOfl 30HU 33 3D03MM, k - 

3aAaBaeMuR K03$4>ML4kieHT HepaBHOMepHOCTVi 

TOnLUHHW nOKpblTHfl. 

yanu 13 noAWMra pasMemeHW no nepMMeTpy 
pacxoAyeMoro rpac£>nTOBoro KaTOAa 2 h b 
HenocpeACTBeHHO^ 6nw30c™ ot Hero. 
PacxoflyeMbiR rpacfMTOBbifl iotoa 2 MoxeT 
HMOTb tfcopMy LjuJiMHApa (4>nr. 4a), 
napannejiennneAa (c£vir.4B) win Konbi^a ($wr. 
4c), npn 3TOM reoMOTpMHecKafl ocb a-a Kaworo 
yana 13 noA*nra HanpaaneHa Ha 
cooTBeTCTBytou^yK) oonacTb 34 paoonefl 
noBepXHOCTn 19 pacxoAyeMoro rpacf>MTOBoro 
KaTOAa 2, npeAHa3HaH6HHyio Ann 
MHni4HnpoBaHMfl AyoBoro paspaAa. B o6nac™ 
34 pa6oMetf nceepxHoc™ 4)opMupyeTCfl 30Ha 33 

3D03MM. 

Ahoa 3 b onucbiBaeMbix BapkiaHTax 
BbinonHeHUfl MMnyribCHoro ncTOHHMKa 
yrnepoAHofl nna3MW HMeeT 0opMy nn6o 
nycTOTenoro mmMHAPa (cfcnr.5a), nn6o 
nycTOTe/ioro napannenenMneAa ($nr. 5b), npw 

3TOM OOKOBbie CTeHKH L^MJlWHApa 

napannenenMneAa Bno/iHeHw b bvias crep>KHefl, 
npoAoribHaH ocb KOTopux HanpaaneHa 
napanne/ibHo npoAonbHofl ecu aHo^a 3. 

KoMMyiaTop 1 5 coAepwiT 6noK ynpaaneHkia 
(He noxa3aH), onpeAenflfoiuMfl anropwM paooTu 
ysnoB 13 noAWwra. 

Ana paBHOMepHoro pacxoAOBaHMB 
rpacfwTOBoro Maiepnana no pa6oneR 
noBepXHOdn pacxoAyeMufi rpacfniTOBbifi KaTOA 
2 (<t>nr. 1) pa3Meu^eH b xopnyce 1 BaKyyMHofl 
Kawepbi c B03M0>KH0CTbK) nepeMemeHHa 
OTHocMTejibHo ysnoB 13 noA*nra, HanpuMep, c 
B03MO)KHOCTbK> BpameHWH BOKpyr ocu b cnynae 
ero BbinojiHeHMR b <£opMe L;M/iMHApa mjih 
Koribija (noxa3aHo Ha cfcw". 4a n <J)Mr.4c tohkmmm 
CTpejiKaMM). 

Bo3MO)KeH APyoH BapkiaHT BbinonHeHHH, 
KorAa yartbi 13 (cpkir. 3) noAWMra pasMeu^eHbi b 
Kopnyce 1 BaKyyMHo& KaMepw c B03M0XH0CTbK> 
nepeMeu^eHun oTHocurenbHo pacxoAyeMoro 
rpa(J)HTOBoro KaTOAa 2 (Ha cj>w.3 noKa3aHo 

TOHKHMH CTpeJlKaMM). 

HMnynbCHwfi hctohhhk yrnepoAHoB nna3Mw 
pa6oTaeT cn^yiomMM o6pa30M. 

nocne OTKanxM saKyyMHofl KaMepw 
npon3B0A^T aapfwy eMKOCTHoro HaKonmenfl 4 
($nr. 1) n KOHAeHcaTopos 21,25 ot 

COOTBeTCTByiOmHX 3ap«AHbIX yCTDOflCTB 5, 22, 

26. flnn nHnunau*n BaKyyMHo-Ayrosoro pa3pnqa 
npoM3BOA«T KOMMyTai^MK) nonoKMTeribHoro 
BbiBOAa 16 6noKa 11 noAMura c noMoiMbio 

KOMMyTaTOpa 15 C aHOAOM 14 OAHOrO H3 y3J10B 

13 noA>KVira. Flpn 3TOm nponcxoAUT 
sneiapkiHecKnW pa3p«A no noBepxHOc™ Konbqa 
31 H3 AH3JieKTpnHecKoro Maiepviana, nonpuToro 
npoeoAniu^M MaTepnanoM 32. 

Ha noBepxHOCTM rpa0MTOBoro KO/ibuesoro 
sneiapoAa - KaTOAa 17 - B03HMKaer KaTOAHoe 
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nflTHo, flBJiRtoiMeecfl hctomhhkom yrnepoAHOft 
nnasMbi, HanpaaneHHO^ b CTopOHy pacoseft 
noBepxHOCTM 19 rpa^nTOBoro xaTOAa 2. ripn 
3tom nponcxoAHT pa3p«A K0HA8HC3T0pa 21 no 
nna3M6HH0My npoMe)KyTKy Me>KAy kbtoaom 17 
ysna 13 noA*vira m AonoJiHMTenbHWM 
SJietapoAOM 20. 

npn nonaAaHnn noA^KviraioLMeA nna3Mw Ha 
nosepxHOCTb pacxoAyeMoro rpac^HTOBoro 
KaTOAa 2 Ha ero paocmeB noBepxHOCTM 19 

BOSHMKaeT MHOXeCTBO KaTOAHblX n«TeH, 

reHepupyioiHHX yrnepOAHyio nna3My a 30He 
3D03MM 33. 3tm KaTOAHbie nPTHa flanpKDTcn 
hctomhhkom B3 Kyy m HO-Ay r o Bore paapR^a, 
cyu^ecTBytOLnero Me>KAy pacxoAyeMWM 
rpa$viTOBbiM iotoaom 2 n KopnycoM 1 
BaxyyMHOft xaMepbi, M6)KAy KOTopbiMM 

nOAK/DOMeH BTOOOA K0HA6HCaT0p 25. 

nocne pa3pflAa BToporo KOHAeHcaTopa 25 
cTaA^ifl nHHLjHHpOBaHHfl MMny/ibCHoro pa3pRAa 
3aKaHHHBaeTCfl m peann3yeTCj? ccHoBHan ciaAHfl 
pa3pRAa, noAaepxuBaeMaji 3a (N6T 3Heprnn, 
3anaceHHoA b cmkocthom HaKonkiTene 4. 

npn stom BaKyyMHo-AyroBOfi paapRA, 
o6ycnoBneHHbi^ 3po3neS MaTepnana 
pacxoAyeMoro rpa0kiTOBoro KaTOAa 2 b 
KaTOAHbix nflTHax, noHM3ai4nefl MaTepkia/ia, 
ycKopeHMOM yr/iepOAHoti nnasMbi nponcxoA^T 
Me>KAy pacxoAyeMbiM rpa$MTOBbiM k3toaom 2 m 
aHOAowi 3. Rna3Ma 4>oKycMpyeTcn 
0OKycMpyioiAefl KaTyniKoR 6 sa cnbt 304)eKTa 
nna3MoonTMKM. 

yrnepoAHan nnasMa KOHAeHCupyeTCw Ha 
noBepxHOCTM usAennfl 12 n o6pa3yeT 
yrnepoAHoe a/iMa3onoAo6Hoe noKpwTue, 
CBO^cTBa KOToporo bo MHoroM onpeAerifliOTcn 
SHepreTMHecKMMn xapaKTepucTMKaMM nna3Mbi. 
3HepreTHMecKne xapaKTepucTMKn nna3Mbi 
peryriMpyjOTcn c noMOu^bio perynnpyeMOi^ 

KaTyiUKU 29 MHAyKTHBHOCTM HyTeM H3MeHeHMfl 

BennMUHw ee MHAyKTMBHocTn, Hanpniwep, 
nsMeHeHneM HMcna bmtkob. KoHTporib 
SHepreTHMecKux xapaKTepucTMK ymepoAHOfl 
rma3Mbi, npuxoAfliMef^ Ha noBepxHOCTb usAennw 
12, nponsBOAHTCfl c noMOujbto MMnynbCHoro 
BoribTMeTpa 30. 

Pa3p«A eMKOCTHoro HaKonnTenn 4 npuBOAUT 
k noracaHnio Ayrn. AnnTenbHOCTb MMnynbca 
pa3pnAa onpeAerweTCfl b ochobhom BenkinnHoCi 
3ap«Aa eMKOCTHoro HaKonnTenn 4 m BennHHHofi 

MHAyKTMBHOCTM. 

3oh3 33 apo3HM MaTepnaria n 
cooTBeTCTBeHHO ysacTOK noBepxHOCTM M3Aennfl 
12, Ha KOTopyjo HaHocnTCfl yrnepoAHoe 
anM33onoAo6Hoe noKpbiTue, onpeAenneTCR 
opneHTaune^ yana 13 noAwra Ha 
onpeAeneHHyio 30Hy 33 pacxoAyeMoro 
rpa^MTOBoro KaTOAa 2. 

npvi HaHeceHMn yrnepoAHoro 

anMa3onoAo6Horo noKpwTun Ha npoTAJKeHHbie 
naAennq npoM3BOAHTcn nocneAOBaTenbHaR 
KOMMyTaMM« a ho ao b 14 ysnoB 13 noA*nra c 
noMoiAbK) KOMMyTaTOpa 15. KawAbiB 
MMnynbCHbiR pa3pflA o6ecneHHBaeT npn stom 
HaneceHne yrnepoAHoro anMa3onoAo6Horo 
noKpuTMA Ha oCnacTb M3Aennfl 12 c MempoM. 
HaxoAfliMMMC« Ha oahov^ npaMofl nnHnn c 
L^eHTpoM aoHbi 33 3po3HM pacxoAyeMoro 
rpa0nToaoro KaTOAa 2, 3aAaHHoro 
HHM4HMpytoiAMM pa3p«AOM onpeAeneHHoro yana 
13 noAWwra. 

npn yBenMHennn pa3Mepa M3Aennfl 12 
yBennHnsajoT pasMep pacxoAyeMoro 
rpac^MTOBoro KaTOAa 2 tbkhm o6pa30M, hto6u 
Han6onbiunS paaMep KaroAa 2 Own 
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npn6nn3MTejibHo paB6H Han6onbujeMy pa3Mepy 

M3lAe^M51. OflHO Bp8M6 H HO yBeilMHMBaiOT 

KOJiHHecTBo y3Jios 13 (4>nr.3 n 4a) ncypuira. 

Bbino/iH8Hne aHOfla 3 ($nr. 5a, 5b) b o>opMe 
nycTOTenoro L^riMHApa mjim npMSMbi b Bw&e 

CTepXHefi n03B0/lfl6T nOBUCMTb Ha^eXHOCTb 

nofljKura 3a chst toto, mto sneKTpoHHbifl 
KOMnoHeHT noAXCuraioLMeR nnasMbi b MOMeHT 

MHMLJMaiJMM OCHOBHOTO Da3pHfla HM66T 

B03MO>KHOCTb 6e3npenHTCTBeHHo AOCTuraTb 
Kopnyca 1 BaxyyMHoR KaMepbi. 

3HepreTMMecKne xapaicrepMCTviKM 
yrnepoflHoR nna3Mbi onpeAermioLUMM oGpasoM 
BJinnioT Ha CBoflcTBa nonyMaeMoro Ha M3AenMM 
a/iMa3onoflo6Horo noKpbiTMfl. ripn Ae^Hi^Te 
3Heprnn 0opMnpoBaHMe yrnepoAHoro 
KOHfleHcaTa c npeMMymecTBeHHO anMasHUM 
TunoM CBA3H Heso3MO)KHO. B cnyMae M36uTKa 
3Heprnn b cpopwupyeMOM ymepoAHOM 
noKpuTHM HaKaruinsaioTcw paAMai^noHHbie 
AecfceKTbi, yxyfliuaioi^Me cBOflcTBa 
ajiMa3onoflo6Horo noKpumfl. YMMTbiBaa, mto 
yrnepofl oonaAaeT oonbiuMM Ko/iMMecTBOM 

aJUlOTponHUX MOAHCfcMKaiJMtf, B03MOXHOCTb B 

ujupoKMx npefle/iax n3M6H«Tb SHepreTMMecKMe 
xapaKTepucTMKn yrnepoAHoro nna3MeHHoro 
noTOKa OTKpbiBaeT ujupoKne bo3mokhoctm Anfl 
nonyneHHfl yrnepoAHbix noKpuTMR c 3aAaHHbiMM 
xapaKTepMCTMicaMH. 

H3M8HAR Be/lHHMHy M HAy KTM BH OCTM , 

HanpiiMep, nyTeM M3MeHeHMR KonnnecTBa 
bmtkob, mokho peryrwpoBaTb AnMTe/ibHocTb 
MMny/ibca pa3p*Aa m SHepreTMMecKMe 
xapaiaepMCTMKM yrnepoAHofl rinasMbi. 

KaTOAHbie nPTHa, cymecTByioiUMe Ha 
rpacf)HTOBOM KaTOAe, b npoLjecce MMnynbCHoro 
BaicyyMHO-AyroBoro pa3pflAa HB/iaioTCfl 

MCTOMHMKOM BUCOKOMOHM3MpOBaHHOfi 

yrnepoAHofi nna3Mbi. florin mohhoto TOKa b 
ana3MeHHOM noToice, reHepupyeMOM b dopoHy 
MSAenun, cocTaBJifieT npn6nn3nTenbHO 10% ot 
o6u4ero Toxa pa3pflAa. YMHTbiBafl, mto H3Aenne, 
Ha KOTOpoe HaHOCMTCfl noKpuTMe, M3onnpoBaHo 
ot Kopnyca BaicyyMHofl KaMepbi m ot snexTpoAOB, 
to Ha neM BOSHnxaeT TaK Ha3biBaeMbi8 
nnaBaioi^nM noTeHLjMan, MMeiou^nCi 
oTpMi^aTeribHoe 3HaMeHne oTHocMTenbHo aHOAa 
MCTOMHMKa ymepoAHofl nnasMbi. 3tot 
noTeHL^nan ooecneMMBaeT saAepKKy 
snexTpoHHoro KOMnoHewa yrnepoAHofl nna3Mbi 
b Ae6aeBCKOM cnoe, snnoTHyio npuMbiKatou^eM k 
noBepxHocTM M3Aennfl. KpoMe Toro, stot 
OTpuHaTeribHbiR noTeHqnan HB/meTCfl 
ycKopaiomuM Ann nonoxMTejibHo sapfweHHwx 
hohob yrnepoAa nna3Mbi. 

TaxnM o6pa30M, MSMeHfla BenuMMHy 

MHAyKTMBHOCTM B \\&m pa3pHQa 6MKOCTHOro 

HaKonHTenn, mokho perynnpoBaTb BenuMMHy 
sneprviM hohob yrnepoAa b nna3Me, a c 

nOMOLUbK) BO/lbTMeTpa, MOWHO KOHTpOJIMpOBaTb 

3Ty 3Heprvi»o. 

npOMblUJ/leHHafl npMMeHMMOCTb 

ripeAnaraeMoe M3o6peTeHMe Mo>xeT 6biTb 
Mcnorib30BaHO Ana nonyMeHun ymepoAHbix 
anMa3onoAo6Hbix noKpuTM« b BaxyyMe Ha 
pa3/iMMHbix n3Aennflx, HanpMMep, Ann 
noBbiiueHnw cpoKa cny>K6bi peacymero, 
c^opMooepaayiOLiiero, naMepnTenbHoro 
HHCTpyMeHTa, y3noB TpeHMfl n AeTanePI MaiuMH, 
a Tawxe b MeAi^MHe An« noBbiLueHMH 

6MOCOBMeCTMMOCTM HMITnaHTaTOB, B 

aneiapoHHoR TexHUKe - Ana noBbiweHHH cpoKa 
cnyxCbi BMAeo n ayAnoronoBOK. 

OopMyna M3o6peTeHnq: 

1. MwnyjibCHbiii mctomhmk yr/iepoAHoPi 
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ruia3Mbi, npeAHa3HaM9HHu« aha HaHeceHMR 
yrnepoAHoro anMa3onoAo6Horo noKpuTMfl Ha 
o6paoaTbiBaeMoe nazjenwe, CQnepxcan^*" 
pacnono)KeHHbie b xopnyce BaxyyMHoPl KaMepu 
pacxoAyeMbifl rpa4>nT0Bbi« k8toa m bhoa, 
HMeioi^He o6^yio reoMeTpMMecxyra ocb, 

3fl6KTpHM8CKV1 CBfl3aHHbie C 6MKOCTHUM 

HaKonMTeneM, noAKHKNeHHbiM napannenbHo 
3apRAHOMy ycTpo^cTBy nocTOPHHoro toio, 
0oxycMpyioLnyK) KaTyujxy, oamh buboa kotodoA 
noAxniOMeH k nono>KviTenbHOMy BbiBOAy 
3ap«AHoro ycTpoflcTBa nocTOAHHoro TOKa 
eviKOCTHoro HaKonnTertfl, a ApyroPI - k aHOAy, 
cpeACTBo noA^ura Ayrvi, csnsaHHoe c 6/iokom 
noAJXMra, OTrtMMaioi^MScn TeM, mto 
pacxoAyeMbifl rpacpnTOBbR xaTOA b nnocKocTH, 
oGpaiMeHHOfi k o6pa6aTbiBaeMOMy usAennK), 
MMeeT Han6onbiun« pa3Mep. npM6nn3HTenbHo 
paBHU^ HaMbonbiueMy pa3Mepy 

06pa6aTbJBaeM0M noBepxHOdn usAe/iMfl, Ha 
KOTopyio HaHOcviTCfl noxpuTue, npn stom 
cpeACTBo nowura Ayrn coAep>KMT 
pa3MemeHHbie no nepuMeTpy pacxoAyeMoro 
rpa4)HTOBoro KaTOAa m b HenocpeACTBeHHOfl 
Gnn30CTki ot Hero no MeHbwefi wepe abb 
noAwira, aHOA Ka>KAoro us kotopux noAxniOMeH 
Mepes KOMMyTarop k nonowMTenbHOMy BbiBOAy 
6noica noA^Mra, a KaTOA xa>KAoro us KOTopux 
noAKHK)MeH k Kopnycy BaKyyMHofl KaMepbi m k 
OTpMi^aTenbHOMy BbiBOAy 6noKa noA>xnra, npn 
3Tom npoAonbHan ocb xa)KAoro ysna noA>xvira 
HanpaaneHa Ha coot BeTCT By io my k> o6nacTb 
paooMe^ noBepxHocTM pacxoAyeMoro 
rpac})kiTOBoro KaTOAa, npeAHa3HaMeHHyio Ann 
MHML^MMpoBaHUfl AyroBoro paspyiAa, npw stom 
MMnyribCHbiK mctomhmk yrnepoAHoR nna3Mbi 
coAepKUT AononHHTeribHbi^ sneinpoA. 
pa3MemeHHbi^ KoaKcuanbHO c pacxoAyeMbiM 

rpacfJMTOBUM KaTOAOM M C 3a30DOM 

OTHocMTen bHO Hero, KOHAeHcaTop, 

nOAK/IIOMeHHblM KO BTODOMy 3apflAHOMy 

ycTpo^cTBy nocTOAHHoro Toxa, nono)KMTenbHbiPi 

BblBOA KOTOpOTO n0AK/1K>M6H K 

AonojiHMTeribHOMy sneiapoAy, a 

OTpni^aTeribHbi« buboa noAKnioMeH k Kopnycy 
BaKyyMHOM KaMepw, BTopo« KOHAeHcaTop, 
noAxnioMeHHbi^ k TpeTbeMy 3apjiAHOMy 
ycTpo^CTBy nocTORHHoro TOKa, nonojKMTeribHbiPi 
buboa KOToporo noAKJiioMeH k Kopnycy 
BaKyyMHo^ KaMepw, a oTpuHaTenbHbi^ buboa - k 
pacxoAyeMOMy rpacj)HTOBOMy KaTOAy. 
perynupyeMyrc KaTyiuKy MHAyKTHBHocTn Anw 
o6ecneMeHn« sneicrpuMecKoa cbwm 
pacxoAyeMoro rpa4)HTOBoro KaTOAa c 
eMKocTHWM HarannTeneM. 

2. MMnyribCHbifl hctomhmk no n.1, 

OTJ1HMaiOl^M«Cfl TeM, MTO C0A6p>KVIT MMnynbCHblPi 

BonbTMeTp, noAKnioMeHHbi^ Me>KAy 

06pa6aTbiBaeMbiM n3AenneM m nono)KviTenbHbiM 
BbiBOAOM sapqAHoro ycTpo^cTBa eMKOCTHoro 
HaKonnTerifl. 

3. l/lMnyjibCHbi& mctomhmk no n.1, 
OTHMMaiomM&CH TeM, mto aHOA yana noA>xMra 
npeACTaBJifleT co6o« CTep)KHeBo« 
MeTan/iMMecKMM sneicrpoA, a KaTOA yana 
noA>KMra BbinonHeH b BMAe rpao^MTOBoro 
KonbueBoro sneiapoAa, npM stom Me)KAy 
KaTOAOM m aHOAOM pa3Meu^eHO KonbMo ms 
AnsneiapMMecKoro MaTepMana, nosepxHocTb 
KOToporo, oGpaiMeHHafl k pacxoAyeMOMy 
rpac^MTOBOMy KaTOAy. noKpbiTa 
3/ieKTponpoBOARU4MM MaTepManoM. 

4. HMnynbCHbiM mctomhmk no n.1, 
omMMafoiUMflcfl tom, mto KonMMecTBo n y3nos 
nowMra onpeAenqeTCH no 0opMyne 
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n = L/kd, 

r/ie L - HauGcuibUJHfl pa3Mep 
o6pa6aTUBaeMoro HaAenmr. 

d - onpeAeneHHbiR sKcnepKMeHTanbHbiM 
nyrreM AnaweTp 3/ieMenTapHofl 30Hbi apo3nu; 

k - 3aAaBaeMbi^ KoscixfcvmHeHT 
HepaBHOMepHocm TonmHHu noicpuTMfl. 

5. HMnyjibCHhifl hctohhmk no n.1, 
ornmatoiuyiftcfi tbm, hto pacxoAyeMwfl 
rpacJwTOBbifi kstoa MMeeT cJwpMy, BbJ6paHHyto 
M3 qnnnHApa. npMSMbi, Koribua. 

6. MMnynbCHwH hctohhmk no n.1, 

OTflHHaKDl^HflCfl T6M, hto a HO A MMeeT C^MDpMy, 

Bbi6paHHy»o H3 nycTOTenoro uvuiHHApa, 
nycTorenoA npM3Mbi, npM otom ooKOBue ctchkh 
Munnhwpa kinvi npn3Mbi BbinoriHeHw b bhas 
cTepwHefl. npoAO/ibHa* ocb kotopux 
HanpaB/ieHa napaxuienbHo npoAOJibHOfl ocm 



l4HJlHHQpa MJ1M HpH3MW. 

7. 1/lMnyjibCHWfl hctohhmk no n.1, 

OTJIMMaiOlUMaCfl TeM, HTO KOMMyTSTOp OOQepjKMT 

6jiok ynpaaneHMfl, onpeAe/iRioiuMfi anropMTM 
paooTw yanoB noAWwra. 
5 8. HMnynbCHufl hctohhmk no n.1, 

oTnMHawmMflca T6M, hto pacxoAyeMbifl 
rpa0MTOBbiR iotoa pasMemeH b icopnyce 

BaKyyMHOA KBMepW C B03MO)KHOCTblO 

nepeMeu^eHMfl oTHOCMTenbHO yartOB noAXwra 
1Q Ann paBHOMepHoro pacxoAOBaHMfl rpacpHTOBoro 
MaTepwana no pa6onefl noBepxHocTn. 

9. HMnynbCHbifl mctohhmk no n.1, 
OT/iMHajoiMn^c« TeM, hto yajiu noAWMra 
pasMei^eHbi b KOpnyce BaKyyMHOfl KaMepu c 
B03MO)KHOCTbK) nepeMemenMH oTHocnTenbHO 
1$ pacxoAyeMoro rpacfcmoeoro icaTOAa. 
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